Urinary Incontinence -the accidental leaking of urine -is a major problem in Australia and has a significant impact on quality of life, affecting the social, psychological, physical and financial aspects of life. The prevalence of urinary incontinence is significantly higher in women than in men. While urine loss itself is a devastating symptom, older women are also likely to suffer lower urinary tract symptoms associated with the overactive bladder syndrome such as urgency, frequency, mixed incontinence and nocturia which are reported more frequently in older women.
How common is urinary incontinence in women?
A substantial number of both international (Hannestad et al. 2000 ) and Australian studies (Chiarelli et al. 1999 , MacLennan 2000 have examined the prevalence of female urinary incontinence. These estimates cover all types of urinary incontinence from infrequent loss of urine to regular, total incontinence.
Age stratified prevalence of urinary incontinence in Australian women clearly shows that urinary incontinence is not a condition experienced in the main by elderly women (Chiarelli et al. 2005) (See Table 1 ). The severity of urinary incontinence symptoms increases with age. Between 15% and 20% of Australian women report either 'leaking often', requiring the some kind of continence aid, or being 'substantially dissatisfied with their urinary symptoms' (Miller et al. 2003) .
<Table 1 about here>
Urinary incontinence has been shown to impact significantly on the lives of older women. Who report greater social isolation (Wyman et al. 1990 ) more depressive symptoms (Dugan et al. 2000) and are at higher risk of admission to residential care (Tromp et al. 2001; Thom et al. 1997 ) and falls (Tromp et al. 2001 (Tromp et al. 1997 ) when compared to their continent counterparts.
While urine loss itself is a devastating symptom, older women are more likely to suffer other lower urinary tract symptoms associated with the overactive bladder (OAB) such as urgency and nocturia. Such symptoms disrupt activities of daily living as well as seriously disturbing sleep and general health status (Asplund 2005) .
Incontinence and Lower Urinary Tract Symptoms
There are four main LUTS: storage symptoms such as increased daytime frequency, nocturia (waking at night more than once to void), urgency (a sudden compelling urge to void that is hard to defer) and urinary incontinence (any involuntary leakage of urine) .
Bladder storage problems such as continuous urinary incontinence and conditions such as acute or chronic retention of urine are beyond the scope of this paper.
Urinary incontinence can be further distinguished into the following sub-types. Stress urinary incontinence Stress urinary incontinence is the complaint of involuntary leakage on effort or exertion or on sneezing or coughing (Abrams et al. 2002 . This symptom is experienced when weakened external continence mechanisms allow urine to leak from the bladder whenever there are increases in pressures within the abdomen. Increases in abdominal pressure occur when people cough, laugh, sneeze, blow their nose or during physical activity. External continence mechanisms include the urethral sphincter and the pelvic floor muscles being working in concert to squeeze around the urethra, shutting off the flow of urine from the bladder. The urethral closure pressure is enhanced by well vascularised urethra.
The pelvic floor muscles not only increase pressure around the urethra, they also lift the bladder neck higher within the pelvic cavity, effectively lengthening the urethra. This increases the functional length of the urethra, and consequently results in greater urethral closure pressure. Stress urinary incontinence occurs when there is an increase in abdominal pressure greater than the maximum urethral closure pressure. Commonly, stress urinary incontinence is a result of weak pelvic floor muscles following childbirth, menopause and the normal changes in muscle strength that occur in the urethral and pelvic floor muscle as part of the ageing process (Wagg 2004) .
While the prevalence and severity of urinary incontinence overall increase with age (Hannestad et al. 2000) , the prevalence of stress incontinence in women increases during reproductive years (Chiarelli et al. 1999) . The impact of age related changes on the severity of stress urinary incontinence is highlighted by two distinct age related peaks at age 60 years and again at age 80 years ).
Overactive Bladder Syndrome (OAB) is defined as urgency, with or without urgency incontinence, usually associated with symptoms of frequency and nocturia. OAB syndrome is a symptomatic diagnosis, the key symptom of which is urgency. Older people are more likely to experience leaking as a symptom of OAB (Abrams 2003) .
Both the prevalence (Hannestad et al. 2000; McGrother et al. 2006 ) and severity of OAB symptoms increase with age, with an accelerated increase around 60 years ).
Urgency incontinence is not a benign condition. Sufferers of OAB with its unpredictable urgency and or urge incontinence can have a significant lowering of their quality of life (Jackson 1997) and are more likely to experience considerable co morbidity including accidental falls, fractures and urinary tract infections (Brown et al. 2000a,b) . The psychological impact of OAB in older women is significant (Wagner et al. 2002) Nocturia Defined by the International Continence Society as the complaint of waking at night, one or more times, to void (Abrams et al. 2002 . About 45% of women aged less than 44 years and 62% of women aged more than 60 years report nocturia (Hunskaar 2005) . Approximately 11% of people aged 60-70 years report multiple (> x 3) nocturnal voiding episodes (Asplund 2005) .
Again, nocturia is not the benign condition many think it is. Apart from sleep disturbances, the consequences of nocturia include daytime sleepiness loss of energy, falls and fractures (Asplund 2005 , Brown et al. 2000b ).
Mixed Incontinence
Mixed incontinence, is a combination of symptoms of both stress urinary incontinence and OAB . Australian women reporting having leaked urine in the past year, were most commonly found to report symptoms of mixed incontinence (Miller et al. 2003) International studies also show mixed incontinence symptoms as the most common, particularly among older women (Hannestad et al. 2000) .
Women who experience symptoms of urgency report more significant impact on their quality of life than women who have symptoms of stress incontinence alone (van der Vaart et al. 2002) .
Factors Contributing to Lower Urinary Tract Urinary Conditions in Older Women
Age related changes within the lower urinary tract are more common than not (Resnick et al. 1995) .
Aging is associated with changes in urethral and pelvic floor muscle function, reductions in detrusor contractile function, detrusor compliance, and urinary flow rates. Age brings increases in post void urine residuals (Wagg 2004) , and decreases in sensory bladder function and functional bladder capacity (Resnick et al. 1995) . When coupled with age dependent decreases in mobility and manual dexterity, such age related changes deteriorations in bladder function increase the likelihood of embarrassing accidents.
A number of conditions of the nervous system common in the elderly have also been associated with incontinence including stroke (Jorgensen et al. 2005 ), Parkinson's disease (Karram 1993) .The relative risk of urinary incontinence in those with dementia has been shown to be 3 times higher in women and 3.6 times higher in men (Thom et al. 1997 ).
In older women, and especially frail elderly women the underlying causes of urinary incontinence are multifactorial, abut it is important to be aware that urinary incontinence is a significant factor associated with nursing home admission (Thom et al. 1997 ).
Assessment of lower urinary tract symptoms by primary level clinicians
Urinary tract infection (UTI), urogenital atrophy, constipation and medications can contribute to LUTS in older women and should be excluded as possible causative factors before initial symptoms assessment can begin (Ouslander 2002) .
Dipstick screening for UTI in older women has a high level of sensitivity when used in the primary care setting (Devillé et al. 2004 ) but other extrinsic factors that cause or contribute to LUTS in elderly women should be investigated by a medical practitioner (Cardozo 2007) and are outside the scope of this paper.
Since the risk of urinary incontinence is doubled in women reporting constipation (Chiarelli et al. 2000) and the management of constipation in elderly women has been shown to significantly reduce their experience of urinary incontinence and other LUTS (Charach et al. 2001) , the experience of constipation should be included within the assessment of LUTS.
OAB is a clinical syndrome not a urodynamic diagnosis (Moore 2006) . While there are a number underlying causes of LUTS that might be reliably determined by urodynamics, careful evaluation using simple, valid and reliable questionnaires in conjunction with a bladder diary (sometimes called a frequency volume chart or voiding diary) can guide a clinician toward the most likely diagnosis, where conservative management is intended (Ishiko et al. 2000) . Such questionnaires used together with a 3-day bladder diary (Dmochowski et al. 2005) can be used to differentiate the type of urinary incontinence or LUTS experienced by women, especially when the diary contains reported nocturia (Fink et al. 1999) . A bladder diary records the times of micturitions and the voided volumes, incontinence episodes, pad usage and other information such as fluid intake, the degree of urgency and the degree of incontinence (Staskin et al. 2005) . If a woman's symptoms are not explained by the diary, then further assessment is required (Cardozo 2007) .
A simple, well validated scale can also be used to evaluate symptoms severity (Sandvik et al. 2006 , Sandvik et al. 1993b ). Both a bladder diary and the incontinence severity scale are two easy to use outcomes measures that might also be used to evaluate the efficacy of interventions, but there are other outcome measures available to primary level clinicians (Moore 2006) . performed under local anaesthetic and may even be performed as out patient procedures (Moore 2006) . While age in itself is no barrier to having surgery, evidence suggests that while surgery for stress urinary incontinence in older women improves symptoms, this improvement is likely to be less than the improvement gained in younger women (Sharp et al. 2006) . Surgery is uncommonly recommended as management for OAB symptoms and is usually a last resort for OAB symptoms resistant to all conservative interventions.
Management strategies for female lower urinary tract symptoms

Conservative management strategies for female lower urinary tract symptoms
Conservative treatment options include lifestyle interventions, behavioural techniques and drug therapy and should be tailored to the needs of individuals. While medications are not commonly prescribed as first line management of stress urinary incontinence, they are often used in effective management of OAB (Herbison et al. 2003; Lemack 2001) , and are even more effective if used together with behavioural interventions such as bladder training (Burgio et al. 1998) . Behavioural interventions include such as interventions as pelvic floor muscle exercises and bladder training.
Lifestyle interventions
Recent evidence from a systematic review of the literature suggests that interventions aimed at modifying lifestyle risk factors associated with urinary incontinence might include advice related to reducing body mass index, alleviating or preventing constipation, and reducing the intake of carbonated beverages and caffeine (Chiarelli 2006) .
Pelvic floor muscle retraining
Defined as repetitive, selective, voluntary contraction and relaxation of specific pelvic floor muscle . A number of systematic reviews provide strong evidence to support the implementation of pelvic floor muscle exercise programs as a management tool for urinary incontinence (Berghmans et al. 2000; Hay-Smith et al. 2003) Treatment of stress incontinence is usually aimed at raising conscious awareness of the pelvic floor muscles as well as improving the pelvic floor muscle function and this can be achieved a number of ways. Age has proven to be no barrier to success (Nygaard et al. 1996) but motivation, having less severe levels of urinary incontinence, not having had previous surgery and adhering to exercise programs are clearly important patient variables in the success of such interventions (Lagro-Janssen 1991: 292). Pelvic floor muscle exercises have also been shown to be effective in the management of OAB symptoms (Nygaard et al. 1996) Pelvic floor exercises can be complemented by the use of various biofeedback techniques, but there is little evidence to show that the use of biofeedback improves outcomes of pelvic floor muscle training programs.
How do pelvic floor muscle exercises improve LUTS?
The pelvic floor muscles are a multilayered muscular plate that sits transversely across the pelvic outlet and has fixed attachments at either end. When the pelvic floor muscles contract effectively, there is increased tension within the muscle body accompanied by upward lifting movement as well as movement of the tailbone (Bo et al. 2001) . The resulting muscle tension provides necessary resistance to any increases in abdominal pressure from above. Healthy PFM are multifunctional -they not only support all the pelvic organs but, by active contraction, they draw them upward, they making the urogenital hiatus smaller, and they play an important, active role in contributing to the urethral closing mechanisms that maintain continence of urine and the anorectal mechanisms that maintain continence of faeces (DeLancey 1990) . Studies have shown that PFM strength is not the only important component of adequate PFM function. The timing of a PFM contraction is of great importance i.e. knowing when to contract the PFM. Precontraction of the PFM significantly reduces bladder neck descent during coughing in women with stress urinary incontinence, (Miller et al. 1998 ) thus significantly reducing the amount of measured urine loss (Miller et al. 1997 ). This action is called 'the knack' and it seems reasonable to conclude that properly timing of a PFM contraction might be as important as the strength of the contraction.
Pelvic floor exercises also improve the resting tone of the muscles resulting in a better position of the bladder neck at rest as well during episodes of increased abdominal pressure (Balmforth et al. 2004 ). They have also proven effective in the management of symptoms of OAB (Sampselle et al. 2005) .
Recent studies have shown that in continent women, there is a synergy between the contraction of the deep abdominal muscles and the PFM during a pelvic floor contraction.
Bo used EMG and studied the synergistic muscle activity of the pelvic floor muscles during contraction of other muscle groups and showed an association between PFM contraction and the abdominals but not with hip adductors or gluteal muscles (Bo & Stein 1994) . These results are supported by Sapsford who showed that the isometric abdominal exercise, using transversus abdominis and the obliques, activated the pubococcygeus muscle in postpartum women when performed with the pelvis tilted in the mid position (Sapsford et al. 2001) . While both these studies included very small sample sizes (n=6), they indicate a growing awareness of role of coactivation between the transversus abdominis and the muscles of the pelvic floor.
Pelvic floor muscle exercise programs
Nurse led pelvic floor muscle exercise programs have also been shown to be an effective management tool both for symptoms of OAB, and stress incontinence. A recent study by Sampselle et al. (2005) showed that following digital assessment of correct pelvic floor muscle contractions ability, continence promotion programs including pelvic floor muscle exercises were effective in older women (55-80 years) even when taught to groups.
There is no blanket prescription for pelvic floor muscle exercises and no evidence to support promotion of a particular exercise regime. Vaginal assessment of pelvic floor muscle function is considered essential since each woman needs a careful baseline assessment of her pelvic floor muscle function from which a tailored exercise program can be developed (Messelink et al. 2005b) and studies have shown that women are often unable to contract pelvic floor muscle after verbal instructions (Bump et al. 1991) . It is recommended that digital palpation using a single finger be done in both supine and standing. The woman should be asked to 'lift and squeeze' (Messelink et al. 2005a ). Such details as the length of time (in seconds) that a pelvic floor muscle contraction can be maintained and the number of pelvic floor muscle contractions able to be performed sequentially before tiring, form the basis of a tailored exercise program.
Bladder training
The most common treatment technique for symptoms of OAB and urge incontinence is bladder retraining (Moore 2000) . Bladder training aims to increase the bladder capacity and thus increase time between voids. Bladder training programs include pelvic floor exercises and deferment techniques such as squeezing up the pelvic floor muscles, mental distraction, deep relaxed breathing to learn to put off going to the toilet for longer and longer time periods. Bladder training focuses on improving conscious awareness of bladder control by educating the incontinent person in correct voiding habits, such as voiding when there is a need to void and not "just in case", and to progressively extend the interval between successive voids so that the bladder develops a greater capacity for storing urine, and the incontinent person develops better control over involuntary bladder contractions (Moore 2000) . Pelvic floor exercise programs without the inclusion of bladder training have also been shown to be effective in the management of urge incontinence (Nygaard et al. 1996 , Wyman et al. 1998 , Moore 2000 . Electrostimulation may also be used as part of a bladder training program with or without the use of anticholinergic medication to assist the overactive bladder (Moore 2000) .
While pelvic floor exercises are effective in managing OAB, they are significantly more effective if combined with bladder training (Wyman 1998; , and equally effective when provided on an individual basis or as group training (Janssen et al. 2001) . Home based, nurse delivered bladder training programs have also proven effective (McDowell et al. 1999 ).
Mixed Incontinence
Women experiencing mixed symptoms of stress urinary incontinence with OAB urge symptoms are effectively managed using a combination of pelvic floor muscle exercises and bladder retraining techniques (Nygaard et al. 1996) .
Help seeking for urinary incontinence
While it is known that early interventions aimed at reducing symptoms of stress and urge incontinence are most effective, women do seem to be reluctant to seek help for these problems (Byles 2003) . Since women report being embarrassed about their lack of bladder control, healthcare professionals need to take a proactive approach in asking women under their care about their experience of LUTS.
Summary
Urinary incontinence and other lower urinary tract symptoms are prevalent and costly in both psychosocial and financial terms; there are simple and effective conservative interventions available for those women with mild to moderate symptoms. The National Continence Management Strategy means that much is being done in Australia to help those suffering urinary incontinence as well as to prevent its onset. While continence nurse specialists play a major role in the management of urinary incontinence across all healthcare settings Australia, there is much that other nurses can do to prevent and manage incontinence by adopting a 'stop it' rather than 'mop' it approach to urinary incontinence.
Further Resources
The National Continence Foundation Helpline (1800 33 00 66) for advice or contact your nearest nurse continence adviser or continence physiotherapist.
